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Abstract
This randomized double-blind study, with 24-week treatment and 24-week posttreatment periods, evaluated the effects of
elagolix (150 mg every day, 75 mg twice a day) versus subcutaneous depot medroxyprogesterone acetate (DMPA-SC) on bone
mineral density (BMD), in women with endometriosis-associated pain (n ¼ 252). All treatments induced minimal mean changes
from baseline in BMD at week 24 (elagolix 150 mg: �0.11%/�0.47%, elagolix 75 mg: �1.29%/�1.2%, and DMPA-SC: 0.99%/
�1.29% in the spine and total hip, respectively), with similar or less changes at week 48 (posttreatment). Elagolix was associated
with improvements in endometriosis-associated pain, assessed with composite pelvic signs and symptoms score (CPSSS) and
visual analogue scale, including statistical noninferiority to DMPA-SC in dysmenorrhea and nonmenstrual pelvic pain components
of the CPSSS. The most common adverse events (AEs) in elagolix groups were headache, nausea, and nasopharyngitis, whereas
the most common AEs in the DMPA-SC group were headache, nausea, upper respiratory tract infection, and mood swings. This
study showed that similar to DMPA-SC, elagolix treatment had minimal impact on BMD over a 24-week period and demonstrated
similar efficacy on endometriosis-associated pain.
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Introduction

Endometriosis is an estrogen-dependent disease that affects 5% to

10% of women of reproductive age.1 Available treatment options

include nonsteroidal anti-inflammatory drugs, oral contracep-

tives, and high-dose progestins including subcutaneous depot

medroxyprogesterone acetate (DMPA-SC) and gonadotropin-

releasing hormone (GnRH) agonists. Both GnRH agonists and

progestins have proven efficacy for the treatment of endometrio-

sis. However, patients receiving progestin therapy may experi-

ence an increase in bothersome symptoms including irregular

breakthrough bleeding, mood changes, and breast tenderness,2-4

and add-back therapy is recommended with the use of GnRH ago-

nists to avoid unacceptable hypoestrogenic side effects, including

progressive bone loss.5-7

Elagolix is a short-acting, nonpeptide, GnRH antagonist,

administered orally, that unlike injectable depot GnRH ago-

nists and antagonists, produces a dose-dependent suppression

of ovarian estrogen production, that is, from partial suppression

at lower doses to full suppression at higher doses.8,9 This attri-

bute may provide reduction in endometriosis-associated pain,

while minimizing the hypoestrogenic side effects that limit

long-term treatment with GnRH agonists. In addition, oral

administration and a short half-life (~6 hours) allows for rapid

elimination of elagolix from the body, if treatment needs to

be discontinued for any reason.

The primary objective of the study was to assess the effects

of elagolix versus DMPA-SC on bone mineral density (BMD)

during treatment for 24 weeks with a subsequent 24-week
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posttreatment period. The reason DMPA-SC was selected as an

active comparator was 2-fold: (1) due to its established efficacy

as a treatment for endometriosis-associated pain, which is

comparable to that of leuprolide acetate2,3 and (2) its well-

characterized effects on BMD. The DMPA-SC use in premeno-

pausal women results in a modest, but progressive, decrease in

BMD that is reversible after treatment is stopped, and thus it was

also used as a positive control to guarantee assay sensitivity to

detect even subtle bone changes on- and off-treatment.10-15

In phase 1 studies, elagolix was shown to suppress estradiol

(E2) production in a dose-dependent manner.8,9 Two doses of

elagolix were administered in the current study. The 150 mg

every day dose was selected because in preliminary studies, it

demonstrated efficacy on endometriosis-associated pain versus

placebo (Neurocrine Bioscience data on file) at partially sup-

pressed E2 levels. The 75 mg twice a day dose was also evalu-

ated because preliminary studies suggested that twice a day

dosing might be more effective at reducing estradiol than every

day dosing,9 which could potentially translate to higher efficacy.

Materials and Methods

Study Design

This was a phase 2, randomized, multicenter, double-blind, and

active-controlled study that was conducted from December

2006 to November 2008 at 78 US centers. The study consisted

of a 24-week double-blind treatment period and a subsequent

24-week posttreatment follow-up period. During the treatment

period, patients were randomized 1:1:1 to elagolix 150 mg

every day, elagolix 75 mg twice a day, or DMPA-SC 104

mg/0.65 mL (subcutaneous injection at weeks 1 and 12).

Patients

Eligible patients were women aged 18 to 49 years with a lapar-

oscopically documented diagnosis of endometriosis within 7

years of screening and a total composite pelvic signs and symp-

toms score (CPSSS, based on a Biberoglu and Behrman

scale16)�6 with a dysmenorrhea score and a nonmenstrual pel-

vic pain score of at least moderate (�2) at screening and base-

line and with at least 7 days of electronic diary (e-Diary) entries

prior to randomization. The daily e-diary was used to record the

visual analog scale (VAS) score for pelvic pain, bleeding diary,

and the occurrence of hot flashes. Patients also had to agree to

use 2 forms of nonhormonal contraception (eg, condom with

spermicide) throughout the 48-week study. Patients were

excluded if they had been administered a GnRH agonist or

antagonist, danazol, or DMPA within 12 months of screening

and had a history of unresponsiveness to GnRH agonist or

antagonist therapy. In addition, patients having a BMD with

either lumbar spine of femur T-scores below�1.5 at screening,

as determined by dual-energy x-ray absorptiometry (DXA),

were excluded. Patients were excluded if they had used oral

contraceptives or other oral hormonal therapy within 1 month

of screening.

Randomization and Blinding

Patients were randomized using an interactive voice response

system. Treatment assignments were made according to a

computer-generated randomization schedule with assignments

occurring immediately before the first dose of study drug. Study

drug was initiated within 2 to 7 days after the onset of menstrual

bleeding. Patients, the investigator, and study personnel (with

the exception of the unblinded person who administered

DMPA-SC) were blinded to the patient’s treatment assignment

throughout the study. Blinding was achieved by using a

double-dummy design. All patients received elagolix and/or

matching placebo as 2 identical tablets to be taken in the morn-

ing and evening. In addition, all patients received DMPA-SC or

saline solution as a subcutaneous injection at the beginning of

week 1 and at the end of week 12. Patients, the investigator, and

all study personnel remained blinded to the patient’s treatment

allocation during the posttreatment follow-up period. After all

patients had completed the week 24 assessments, the study spon-

sor was unblinded to individual patient data.

Changes in BMD

The primary end point in this study was the percentage change

from baseline in BMD for the spine and femur (total hip) at

week 24. The BMD changes at other timepoints (weeks 12 and

48) and reversibility of changes in BMD following the discon-

tinuation of treatment at weeks 48 and 72 were included as sec-

ondary end points. Bone mineral density of the spine and femur

was measured by DXA in duplicate at screening and week 24

and single scans at weeks 12 and 48 (or early termination). A

central laboratory (Bio-Imaging Technologies Inc, Newtown,

Pennsylvania) was used to analyze all DXA scans.

Pelvic Pain and Quality-of-Life Assessments

Secondary objectives also included efficacy assessments

demonstrating noninferiority of at least 1 dose regimen of ela-

golix to DMPA-SC in the reduction of the dysmenorrhea and

nonmenstrual pelvic pain components of the CPSSS.

The CPSSS, based on the Biberoglu and Behrman scale,

with 5 components addressing dysmenorrhea, dyspareunia,

nonmenstrual pelvic pain, pelvic tenderness, and pelvic indura-

tion was assessed at screening, baseline, and at the end of

weeks 4, 8, 12, 16, 20, and 24 and during follow-up weeks

28, 36, and 48 or early termination. Each component was

scored on a scale of 0 to 3 (0¼ absent, 1¼mild, 2¼moderate,

and 3 ¼ severe).

Additional secondary objectives included the changes from

baseline in pelvic pain using VAS and the use of analgesics

during the study. The VAS for pelvic pain, with a horizontal

line on which the left extreme was labeled ‘‘no pain’’ and the

right extreme was labeled ‘‘worst pain ever felt,’’ was used to

monitor pain daily. The VAS was scored on a scale of 0 (no

pain) to 100 (worst pain ever felt). Patients indicated the worst

level of pain felt over a 24-hour period by ‘‘ticking’’ the
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horizontal line on their e-Diary at approximately the same time

each day. Monthly mean VAS values were calculated from

e-Diary data (a month was equal to the scheduled interval

between visits, which was approximately 28 days). Analgesic

use was collected as part of concomitant medications on a case

report form that was administered at screening and at each

scheduled visit.

Quality of life was assessed using the endometriosis health

profile 5 (EHP-5)17 core questionnaire with 5 categories (pain,

control and powerlessness, emotional well-being, social sup-

port, and self-image). Responses were scored on a 0 to 100

scale (0¼ never, 25¼ rarely, 50¼ sometimes, 75¼ often, and

100 ¼ always).

Safety and Laboratory Parameters

Standard safety and tolerability assessments were evaluated as

secondary end points. Blood samples for E2 measurements were

collected at baseline and at the end of weeks 4, 8, 12, 16, 20, and

24 and during follow-up at weeks 28, 32, 36, 40, 44, and 48 (or

early termination). Estradiol was measured by a highly sensitive

and specific liquid chromatography with tandem mass spectro-

metry method (MDS Pharma Services, Lincoln, Nebraska). The

lower limit of quantitation was 2.5 pg/mL, and the interday pre-

cision was �6.0% and the accuracy ranged from 5.6% to 0.3%.

The description of the method used for N-telopeptide measure-

ment is presented in the Supplemental Material (available at

http://rs.sagepub.com/supplemental). Standard safety clinical

laboratory assessments were performed by a central laboratory

(ICON Laboratories, Farmingdale, New York).

Uterine Bleeding and Hot Flash Assessments

Patients recorded the presence and intensity of their menstrual

bleeding (light, moderate, or heavy) in their daily e-Diary

throughout the 48-week study. In addition, start dates for the

first and second posttreatment menses were collected during

posttreatment study visits. The number and intensity (mild,

moderate, or severe) of hot flashes were also recorded using the

daily e-Diary.

Statistical Methods

The planned study sample size of 240 patients (n ¼ 80 per

group) provided an 80% probability that the lower bound of the

2-sided 95% confidence interval (CI) around the treatment group

mean percentage change from baseline in BMD was ��2.2%
for BMD evaluations at week 24 (primary end point) and week

48. This calculation was based on an assumed common standard

deviation of 2.5% and 3.2% for the spine and femur BMD per-

centage change from baseline, respectively, and an assumed

mean BMD percentage change from baseline of �1.2% and

�0.5% for the spine and femur, respectively, at weeks 24 and

48. The �2.2% mean percentage change from baseline in BMD

was selected to reflect recommendations from the Food and

Drug Administration (FDA; internal communication).

The safety analysis set included all patients who received at

least 1 dose of study drug. Adverse events (AEs) and disconti-

nuations due to AEs were summarized by the treatment group.

The change from baseline in laboratory values, vital sign val-

ues, and electrocardiogram (ECG) was summarized by the

treatment group.

The intent-to-treat (ITT) analysis set included all rando-

mized patients who received at least 1 oral dose of study drug,

an initial subcutaneous injection, and either reported at least 7

e-Diary VAS values or provided an assessment of either dys-

menorrhea or nonmenstrual pelvic pain at week 4 or later dur-

ing the treatment phase. Descriptive statistics were calculated

for the change from baseline in the monthly mean VAS.

Descriptive statistics were calculated for the EHP-5 category

scores.

The percentage change from baseline in spine and femur

BMD at week 24 (primary end point) was assessed using a

1-way analysis of variance model. The absence of significant

bone loss was supported if the lower bounds of the CIs for the

mean percentage change in BMD were ��2.2% for both the

spine and femur at week 24, which was selected to reflect rec-

ommendations from the FDA (internal communication).

Changes from baseline in total CPSSS and individual com-

ponents were summarized with descriptive statistics. The treat-

ment period change from baseline data was analyzed using a

mixed-effects repeated measures (MERMs) analysis of covar-

iance model, which included fixed effects for treatment, time,

treatment-by-time interaction, a random effect for patient, and

terms for baseline value and the baseline-by-time interaction.

Least square (LS) means were calculated from each MERM

model.

A responder analysis using the dysmenorrhea and non-

menstrual pelvic pain components of the CPSSS as variables

was performed. Patients were classified as responders if they

reported a �1 point reduction from baseline. The results from

the week 24 responder analysis were used to establish whether

either or both elagolix dosing regimens were noninferior to

DMPA-SC for efficacy. Statistical noninferiority was defined

when the lower bound of the 95% 2-sided CI for the difference

between an elagolix dose and DMPA-SC in the response rate

was no less than �20% at week 24 for both dysmenorrhea and

nonmenstrual pelvic pain.

Serum E2 concentrations were summarized at each sched-

uled visit by the treatment group using descriptive statistics.

The number and percentage of patients using any analgesic

were identified by a manual review of listings of concomitant

medications and summarized by the treatment group. The sta-

tistical methods for the evaluation of changes in N-telopeptide

concentrations, monthly mean VAS, and EHP-5 are included in

the Supplemental Material.

Results

The flow of patients through the trial is shown in Supplemental

Figure 1. A total of 252 patients were randomized; 84 patients

each received elagolix 150 mg every day, elagolix 75 mg twice
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a day, or DMPA-SC 104 mg/0.65 mL every day 12 weeks.

Overall, 56 patients in the elagolix 150 mg every day group,

62 patients in the elagolix 75 mg twice a day group, and 51

patients in the DMPA-SC group completed the treatment

period. The entire study, including week 48 DXA scan, was

completed by 32 patients in the elagolix 150 mg every day

group, 54 patients in the elagolix 75 mg twice a day group, and

37 patients in the DMPA-SC group.

Demographics and baseline characteristics were similar in

all 3 groups (Table 1). The mean age of the study population

was 31.6 years, mean BMI was 26.0 kg/m2, and the average

number of months since surgical diagnosis of endometriosis

was 53.0.

Bone Mineral Density and N-Telopeptide

The mean percentage change from baseline and 95% CIs for

the spine and total hip at weeks 24 and 48 are shown in Fig-

ure 1. For the primary end point, both doses of elagolix (150

mg every day and 75 mg twice a day) were comparable to

DMPA-SC. In patients who received elagolix 150 mg every

day, the mean percentage change from baseline (95% CI) in

BMD was �0.11% (�0.70-0.48) for the spine and �0.47%
(�0.96-0.02) for the femur. In patients who received elago-

lix 75 mg twice a day, the mean change from baseline in

BMD was �1.29% (�1.85 to �0.74) for the spine and

�1.02% (�1.48 to �0.56) for the femur. For the DMPA-

SC group, the mean change from baseline at week 24 was

�0.99% (�1.61 to �0.37) for the spine and �1.29%
(�1.80 to �0.77) for the femur. The lower bounds of the

95% CIs were ��2.2% for the spine and femur for both ela-

golix treatment and DMPA groups at week 24 and week 48

(Figure 1). Minimal changes from baseline in blood concen-

trations of N-telopeptide were observed in all treatment

groups (see Supplemental Material).

Estradiol Concentrations

Median E2 levels throughout the study are plotted in Figure 2.

Baseline estradiol, which was measured within 2 to 7 days

after the onset of menses, was comparable in all 3 treatment

groups (41.1, 39.1, and 39.3 pg/mL in the elagolix 150 mg

every day, elagolix 75 mg twice a day, and DMPA-SC groups,

respectively). During the treatment period, (from weeks 4 to

24), median E2 concentrations ranged from 36 to 63 pg/mL

in the elagolix 150 mg every day group, from 23 to 31 pg/mL

in the elagolix 75 mg twice a day group, and from 19 to

37 pg/mL in the DMPA-SC group. After withdrawal of study

drug (weeks 28-48), median E2 concentrations increased start-

ing at week 28 in the elagolix groups consistent with a return of

normal menstrual cycles. In the DMPA-SC group, E2 levels

increase more slowly starting at week 32 compared to the

elagolix groups.
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Figure 1. Bone mineral density least square (LS) mean change from baseline + 95% confidence interval at weeks 24 and 48.
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Pain Assessments and Analgesic Use

Overall, the LS mean change (standard error of the mean) from

baseline for the total CPSSS at week 24 was�5.5 + 0.34,�5.2

+ 0.32, and �5.3 + 0.36 for the elagolix 150 mg every day,

elagolix 75 mg twice a day, and DMPA-SC groups, respec-

tively. In all 3 treatment groups, clinically meaningful (defined

per protocol as a reduction in mean value from baseline of at

least 4 points) and statistically significant improvements over

baseline were observed.

The mean changes from baseline for the dysmenorrhea, non-

menstrual pelvic pain, and dyspareunia components of the

CPSSS are shown in Figure 3. For mean dysmenorrhea, onset

of improvement (achieving a greater than 1-point improvement)

was rapid, occurring by week 4, for all 3 groups. After with-

drawal of study drug, dysmenorrhea rapidly returned toward

baseline, but remained reduced compared with baseline at week

48. For mean nonmenstrual pelvic pain score, all groups reached

onset of improvement by week 8. After withdrawal of study

drug, mean improvements in all groups were maintained through

week 48. For mean dyspareunia score, onset of improvement

was slower, by week 12 for the 150 mg every day group and

week 16 for the 75 mg twice a day group. Patients in the

DMPA-SC group achieved �0.9 point mean reduction. After

withdrawal of study drug, return toward baseline, mean

improvements maintained through week 36 in all groups.

The results of the protocol prespecified efficacy analysis for

responders, based on the ITT analysis set including patients with

data at week 24, are presented in Table 2. For both the dysme-

norrhea and nonmenstrual pelvic pain components of the

CPSSS, the lower bound of 2-sided 95% confidence bound was

no worse than�20% for the difference between the elagolix 150

mg every day treatment group and the DMPA-SC treatment

group, indicating the protocol prespecified noninferiority criter-

ion was met for the 150 mg every day group for both end points.

There were a number of patients, however, who did not

complete 24 weeks of treatment with the highest discontinua-

tion rate in the DMPA-SC treatment group. A secondary anal-

ysis using last observation carried forward (ie, imputing

missing week 24 with week 12 data for patients who discontin-

ued) was performed, and the protocol-prespecified noninferior-

ity criteria were also met for the 150 mg every day group for

both dysmenorrhea and nonmenstrual pelvic pain.

All treatment groups demonstrated improvement from base-

line in the monthly mean VAS for pelvic pain throughout the

treatment period, with elagolix 75 mg twice a day having more

pronounced effects compared to elagolix 150 every day and

DPMPA-CS groups (Supplemental Figure 2). Overall, the 3

treatment groups had comparable improvement at the end of

24 weeks of treatment in all 5 core dimensions of EHP-5 (see

Supplemental Table 1).

Analgesic use was similar in all 3 treatment groups before,

during, and after treatment. A greater percentage of DMPA-SC

patients used opioids prior to treatment (28.9%) and during

treatment (33.7%) compared with patients in the elagolix 150

mg every day (21.4% and 23.8%) and elagolix 75 mg twice a

day groups (19.0% and 25.0%).

Safety Assessments

The most common AEs in elagolix recipients were headache,

nausea, and nasopharyngitis, while the most common AEs in

DMPA patients were headache, nausea, upper respiratory tract,

and mood swings.

Adverse events during the treatment period that occurred

in >5% of patients or that led to discontinuation are shown

in Table 3. Although the overall incidence of AEs was similar

in the 3 treatment groups during the treatment period (weeks

1-24; 79.8%, 84.5%, and 79.8% of patients in the elagolix 150

mg every day, elagolix 75 mg twice a day, and the DMPA-SC

groups, respectively), a higher percentage of patients in the

DMPA-SC treatment group discontinued due to an AE

(4.8%, 8.3%, and 16.7% in the elagolix 150 mg every day, ela-

golix 75 mg twice a day, and the DMPA-SC groups, respec-

tively). There was no consistent single AE in the elagolix

group that led to discontinuation. In the DMPA-SC group, the

Table 1. Demographics and Baseline Characteristics.

Variable

Elagolix
150 mg

Every Day
(N ¼ 84)

Elagolix
75 mg

Twice a Day
(N ¼ 84) DMPA-SC

Age, mean (SEM), years 32.4 (0.8) 31.4 (0.7) 31.6 (0.4)
Race, n (%)

Caucasian 68 (81.0) 70 (83.3) 65 (77.4)
African American 6 (7.1) 10 (11.9) 10 (11.9)
Hispanic 8 (9.5) 4 (4.8) 6 (7.1)
Other 2 (2.4) 0 (0.0) 3 (3.6)

Weight, mean (SEM), kg 72.1 (1.7) 68.9 (1.5) 70.9 (1.6)
Body mass index, mean (SEM),

kg/m2
26.5 (0.5) 25.4 (0.5) 26.2 (0.5)

Length of screening phase
menstrual cycle,a mean
(SEM), days

29.4 (0.8) 28.3 (0.4) 29.4 (0.6)

Stage of endometriosis,b,c n (%)
I 21 (25.0) 15 (17.9) 23 (27.4)
II 18 (21.4) 20 (23.8) 26 (31.0)
III 17 (20.2) 33 (39.3) 22 (26.2)
IV 15 (17.9) 5 (6.0) 6 (7.1)

Unknown 13 (15.5) 11 (13.1) 7 (8.3)
Months since diagnosis of

endometriosis,d mean
(SEM)

53.4 (5.5) 54.1 (6.1) 51.6 (5.3)

Abbreviations: DMPA-SC, subcutaneous depot medroxyprogesterone acetate;
SEM, standard error of the mean.
aThe number of days from the start date of the menses before screening to the
start date of the menses before first dose.
bStage of endometriosis: 1: minimal, few, or superficial implants are evident; II:
mild, more implants, and deeper involvement; III: moderate, more implants,
with ovaries affected, and the presence of adhesions; IV: severe, as stage III but
with multiple and more dense adhesions (based on the Revised American
Society of Reproductive Medicine [ASRM] Classification of Endometriosis,
1996).
cStage and depth of endometriosis are based on evaluation at the time of
laparoscopy and not at baseline.
dNumber of months relative to the date of informed consent.
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most common AE leading to discontinuation was menorrha-

gia at 4.8%.

There were no deaths during the study. Serious AEs were

experienced by 3 patients in the elagolix 150 mg every day

group (1 during the treatment period and 2 during the posttreat-

ment period), 3 patients in the elagolix 75 mg twice a day group

(2 during the treatment period and 1 during the posttreatment

period), and 6 patients in the DMPA-SC group (3 during the

treatment period and 3 during the posttreatment period; Supple-

mental Table 2). One patient in the elagolix 75 mg twice a day

group experienced a serious AE of suicidal ideation, which

occurred approximately 2.5 months after the initiation of study

drug. The patient was admitted to the hospital, and study drug

was interrupted for 3 days. The patient had a history of psychia-

tric hospitalizations and multiple suicide attempts. The event

was judged by the investigator to be moderate and not related

to the study drug, and the patient completed the study. A sep-

arate AE of suicidal ideation occurred in the DMPA-SC group,

leading to study discontinuation. There were no clinically

meaningful changes in laboratory safety parameters, vital sign

measurements, and ECG readings throughout the study.

There were 9 pregnancies during the study, 3 that occurred

during the treatment period (‘‘on-treatment’’) and 6 during the

posttreatment period. Among the 3 on-treatment pregnancies, 1

patient was lost to follow-up (75 mg twice a day), 1 patient

(150 mg every day) delivered an infant with a congenital anom-

aly of cleft palate, and 1 patient (150 mg every day) delivered

an infant with aspiration pneumonia. The remaining 6 pregnan-

cies (2 elagolix 150 mg, 3 elagolix 75 mg, and 1 DMPA-CS)

occurred during the posttreatment period ranging approxi-

mately 2 to 12 months after the last dose of study drug. In all,

1 pregnancy was lost to follow-up, and the remaining 5 deliv-

ered healthy infants.

Hot Flash

During the 1-month screening period (prior to treatment), 1 or

more episodes of hot flash was experienced by 47.6%, 39.3%,

and 46.4% of patients randomized to receive elagolix 150 mg

every day, elagolix 75 mg twice a day, and DMPA-SC groups,

respectively. During the 6-month treatment period, the percent-

age of patients experiencing 1 or more episodes of hot flash

rose in all groups to 71.1%, 82.1%, and 75.9% in the elagolix

150 mg every day, elagolix 75 mg twice a day, and DMPA-

SC groups, respectively. On average, the number of hot flashes

per day was low (0.1, 0.2, and 0.1 in the elagolix 150 mg every

day, elagolix 75 mg twice a day, and DMPA-SC groups,

respectively); 1 patient (75 mg twice a day dose) reported hot

flashes as part of AEs leading to study discontinuation. The

majority of hot flashes experienced in all groups were mild

to moderate in intensity.

Uterine Bleeding

At baseline, the mean percentage of days with uterine bleeding

was similar among the 3 treatment groups (28.1 + 1.7%, 26.0

+ 1.5%, and 26.7 + 1.9% for elagolix 150 mg every day, ela-

golix 75 mg twice a day, and DMPA-SC, respectively). During
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the treatment period, patients in the elagolix treatment groups

had a lower percentage of days with any uterine bleeding com-

pared with patients who received DMPA-SC. The mean per-

centages of days with any uterine bleeding were 15.5% +
1.0%, 13.9% + 1.3%, and 30.4% + 2.4% for the elagolix

150 mg every day, elagolix 75 mg twice a day, and DMPA-

SC groups, respectively. After treatment discontinuation, the

mean percentage of days with uterine bleeding was similar

among the treatment groups (22.0% + 0.9%, 21.4% +
1.3%, and 18.7% + 2.8% for the elagolix 150 mg every day,

elagolix 75 mg twice a day, and DMPA-SC groups, respec-

tively). The onset of the first posttreatment menses was delayed

in the DMPA-SC group compared with the elagolix groups.

The mean number of days to the first posttreatment menses was

24.2 + 1.5, 22.4 + 1.2, and 72.1 + 7.6 in the elagolix 150 mg

every day, elagolix 75 mg twice a day, and DMPA-SC groups,

respectively.

Discussion

The primary objective of this study was to evaluate the impact

of elagolix on BMD. The mean percentage change from base-

line in BMD was �0.11%, �1.29%, and �0.99% at the spine

and �0.47%, �1.02%, and �1.29% at the femur (total hip)

in patients who received elagolix 150 mg, elagolix 75 mg, and

DMPA-SQ, respectively. In addition, the lower bound of the

95% CI for BMD mean percentage change from baseline was

Elagolix 150 mg q.d.
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Figure 3. Continued

Table 2. Composite Pelvic Signs and Symptoms Score Responder
Analysis for Dysmenorrhea and Nonmenstrual Pelvic Pain at
Week 24.

Elagolix
150 mg

Every Day
(N ¼ 84)

Elagolix
75 mg

Twice a Day
(N ¼ 84)

DMPA-SC
(N ¼ 83)

Dysmenorrhea
N 57 65 51
Responders,a N (%) 49 (86.0) 48 (73.8) 44 (86.3)
Difference in response rates
(elagolix dose—DMPA-SC)

�0.3 �12.4 NA

95% CI for difference (�13.4-
12.7)

(�26.7-1.8) NA

P valueb 0.963 0.101 NA
Nonmenstrual pelvic pain

N 57 65 51
Responders,a N (%) 49 (86.0) 50 (76.9) 39 (76.5)
Difference in response rates
(elagolix dose—DMPA-SC)

9.5 0.5 NA

95% CI for difference (�5.2-
24.2)

(�15.1-
16.0)

NA

P valueb 0.205 0.954 NA

Abbreviations: CI, confidence interval; DMPA-SC, subcutaneous depot
medroxyprogesterone acetate.
aA patient was considered a responder if a 1-point (or greater) decrease from
baseline was reported at week 24.
bTwo-sided P values from Pearson chi-square statistic for the comparison of
response rates between each elagolix dose regimen and DMPA-SC.
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above the prespecified threshold of �2.2% for the spine and

total hip in both elagolix treatment groups and the DMPA

group at week 24, indicating that all 3 treatments had minimal

impact on BMD. The elagolix 75 mg twice a day dose had

greater impact on BMD, compared with 150 mg every day,

which is consistent with a more profound suppression of E2

concentrations at this dose regimen. These data suggest that the

elagolix 150 mg dose may have the potential for longer term

use for the management of endometriosis-associated pain,

without the need for add-back therapy.

The efficacy of elagolix on endometriosis-associated pain

was demonstrated by improvements in both the CPSSS and

VAS assessments. Elagolix 150 mg every day dose was statis-

tically noninferior to DMPA, for reducing the dysmenorrhea

and nonmenstrual pelvic pain components of the CPSSS at

week 24. Similar effects were observed with regard to daily

VAS assessments. Improvements in multiple measures of effi-

cacy demonstrate the consistency of the effect of elagolix for

improving endometriosis-associated pain.

There were also improvements in quality of life as measured

by the EHP-5. The 3 treatment groups had comparable

improvement at the end of 24 weeks of treatment in all 5

dimensions of EHP-5.

Although elagolix and DMPA-SC demonstrated minimal

impact on BMD and similar efficacy on endometriosis-

associated pain, there were some tolerability differences

between the 2 treatments. Patients who received elagolix expe-

rienced a reduction in uterine bleeding during the treatment

period, as evidenced by a lower number of days with bleeding,

compared to the DMPA-SC group. The increase in uterine

bleeding (mostly breakthrough bleeding and spotting) seen

inpatients in this study who received DMPA-SC is a well-

characterized side effect of treatment with progestins,2-4 which

may be bothersome to some patients. Furthermore, a greater

number of patients in the DMPA-SC group discontinued from

the study as a result of AEs and 7 of the discontinuations were

related to uterine bleeding (4 for menorrhagia [heavy menstrual

bleeding] and 3 for metrorrhagia [irregular and acyclic bleed-

ing]) compared with 0 in the elagolix treatment groups. After

discontinuation of treatment, the return to menses was rapid

Table 3. Adverse Events in >5% of Patients and Discontinuations Due
to Adverse Events.

Elagolix 150 mg
Every Day
(N ¼ 84)

Elagolix 75 mg
Twice a Day

(N ¼ 84)
DMPA-SC
(N ¼ 83)

Adverse event, N (%)
Overall 72 (85.7) 74 (88.1) 75 (89.3)
Headache 22 (26.2) 23 (27.4) 15 (17.9)
Nausea 16 (19.0) 13 (15.5) 13 (15.5)
Nasopharyngitis 9 (10.7) 18 (21.4) 9 (10.7)
Upper respiratory
tract infection

8 (9.5) 10 (11.9) 10 (11.9)

Sinusitis 7 (8.3) 7 (8.3) 6 (7.1)
Pharyngolaryngeal
pain

7 (8.3) 7 (8.3) 3 (3.6)

Mood swinds 7 (8.3) 6 (7.1) 10 (11.9)
Influenza 7 (8.3) 5 (6.0) 2 (2.4)
Acne 7 (8.3) 2 (2.4) 7 (8.3)
Back pain 6 (7.1) 10 (11.9) 4 (4.8)
Anxiety 6 (7.1) 4 (4.8) 4 (4.8)
Urinary tract
infection

5 (6.0) 8 (9.5) 5 (6.0)

Vaginal mycosis 5 (6.0) 4 (4.8) 3 (3.6)
Fatigue 5 (6.0) 3 (3.6) 6 (7.1)
Ovarian cyst 5 (6.0) 0 (0.0) 1 (1.2)
Diarrhea 4 (4.8) 9 (10.7) 8 (9.5)
Arthralgia 4 (4.8) 9 (10.7) 2 (2.4)
Insomnia 4 (4.8) 7 (8.3) 4 (4.8)
Nasal congestion 4 (4.8) 6 (7.1) 3 (3.6)
Migraine 4 (4.8) 4 (4.8) 5 (6.0)
Dizziness 3 (3.6) 6 (7.1) 8 (9.5)
Depression 3 (3.6) 6 (7.1) 4 (4.8)
Sinus congestion 3 (3.6) 5 (6.0) 5 (6.0)
Cough 2 (2.4) 6 (7.1) 3 (3.6)
Abdominal
distension

2 (2.4) 0 (0.0) 6 (7.1)

Dyspepsia 1 (1.2) 5 (6.0) 3 (3.6)

Discontinuation due to adverse events during the treatment phase
Blood pressure
increased

1 (1.2) 0 (0.0) 0 (0.0)

Dehydration 1 (1.2) 0 (0.0) 0 (0.0)
Endometriosis 1 (1.2) 0 (0.0) 0 (0.0)
Headache 1 (1.2) 0 (0.0) 1 (1.2)
Mood swings 1 (1.2) 0 (0.0) 1 (1.2)
Ovarian cyst 1 (1.2) 0 (0.0) 0 (0.0)
Pelvic pain 1 (1.2) 0 (0.0) 1 (1.2)
Affect lability 0 (0.0) 2 (2.4) 0 (0.0)
Dizziness 0 (0.0) 1 (1.2) 1 (1.2)
Fall 0 (0.0) 1 (1.2) 0 (0.0)
Hot flash 0 (0.0) 1 (1.2) 0 (0.0)
Hypertension 0 (0.0) 1 (1.2) 0 (0.0)
Migraine 0 (0.0) 1 (1.2) 0 (0.0)
Weight decreased 0 (0.0) 1 (1.2) 0 (0.0)
Menorrhagia 0 (0.0) 0 (0.0) 4 (4.8)
Metorrhagia 0 (0.0) 0 (0.0) 3 (3.6)
Abdominal
distension

0 (0.0) 0 (0.0) 1 (1.2)

Abdominal pain 0 (0.0) 0 (0.0) 1 (1.2)
Adnexa uteri pain 0 (0.0) 0 (0.0) 1 (1.2)
Genital pruritus 0 (0.0) 0 (0.0) 1 (1.2)

(continued)

Table 3. (continued)

Elagolix 150 mg
Every Day
(N ¼ 84)

Elagolix 75 mg
Twice a Day

(N ¼ 84)
DMPA-SC
(N ¼ 83)

Nausea 0 (0.0) 0 (0.0) 1 (1.2)
Scotoma 0 (0.0) 0 (0.0) 1 (1.2)
Suicidal ideation 0 (0.0) 0 (0.0) 1 (1.2)

Discontinuation due to adverse events during the posttreatment
phase
Ovarian
dysgeminomastage 1

1 (1.2) 0 (0.0) 0 (0.0)

Pelvic pain 0 (0.0) 0 (0.0) 1 (1.2)

Abbreviation: DMPA-SC, subcutaneous depot medroxyprogesterone acetate.
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in elagolix-treated patients (mean of 24.2 and 22.4 days in ela-

golix 150 and 75 mg groups, respectively) but was delayed in

patients in the DMPA-SC group (mean of 72.1 days). This

delay in the return to menses is another well-known effect of

DMPA, and any delay in the return to a regular menstrual cycli-

city may also be undesirable to women for any number of rea-

sons (eg, culturally, psychologically, reproductive desires, etc).

Overall, there was a high rate of hot flashes, recorded as

mild or moderate in all groups during the study, including a

high rate during the screening period. The incidence of hot

flashes did show a similar, modest increase in all 3 study

groups during the treatment period. However, the incidence

of hot flash was prompted for and recorded daily in the

patient’s e-diary, which may have resulted in overreporting.

Hot flashes did not result in a significant number of premature

discontinuations. There was a low number of serious AEs, with

3 occurring in elagolix patients during the treatment period, and

3 in the DMPA group. All of these events, including the event

of suicidal ideation, were judged by the investigator as unlikely

or not related to treatment.

This study did not include a placebo control arm. However,

this study was part of a series of phase 2 studies that evaluated

elagolix for the treatment of endometriosis-associated pain and

2 other phase 2 studies included placebo-control arms.18,19 In

addition, this study included an active comparator, DMPA-

SC, with established efficacy for the management of

endometriosis-associated pain.

Elagolix is an oral GnRH antagonist, which has the ability to

rapidly suppress the pituitary-ovarian hormones in a dose-

dependent manner, that is, from partial suppression at lower

doses to full suppression at higher doses.8,9 However, elagolix

is not a contraceptive, and ovulations may still occur during

treatment with elagolix, particularly at doses which partially

suppress the ovarian estrogen production. A review of all the

data from the early clinical development program of elagolix

to date estimates an annualized pregnancy rate of *5% for the

150 mg every day dose (AbbVie Inc data on file). Despite the

protocol requirement for use of dual nonhormonal contracep-

tion, there were 3 pregnancies that occurred during the treat-

ment period of this study, all in the elagolix-treatment arms.

Preclinical studies with elagolix have revealed no terato-

genic effects at all doses studied (30-98� the clinically relevant

dose; AbbVie Inc data on file). One of the pregnancy outcomes

in this study was a cleft palate. An extensive review (eg, timing

of elagolix exposure relative to organogenesis, absence of ter-

atogenic findings in animal toxicological studies, background

incidence of this abnormality, etc) of this congenital abnormal-

ity suggests that it is unlikely to be related to elagolix; however,

the true relationship remains unknown.

The discontinuation rate in the elagolix treatment arms of

this study (32.9%) is consistent with previous studies of

endometriosis-associated symptoms, where discontinuation

rates average *30% to 40%, but have ranged from 15% to

60%.3,20-25 During the treatment period, the discontinuation

rates for all 3 treatment groups (elagolix and DMPA-SC) were

similar.

In conclusion, data from this study demonstrate that all 3

treatment regimens had minimal impact on BMD for up to

24 weeks of treatment and showed comparable efficacy on

endometriosis-related pain symptoms. Although further studies

are warranted, data from this study suggest that elagolix has the

potential to become a new treatment option for the manage-

ment of premenopausal women with endometriosis-

associated pain.
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